Seeds of Radermarchera xylocarpa and Dolicandrone falcata were soaked overnight in water and germinated in different substrates. In both the plants, the highest percent of germination was recorded in cocopeat (Radermarchera xylocarpa:62%; Dolicandrone. falcata: 41%) followed by MS basal medium (Radermarchera xylocarpa: 46%; Dolicandrone falcata:20%), cocopeat: sand (Radermarchera xylocarpa:30%; Dolicandrone. falcata: 8%) and least being in filter paper (Radermarchera xylocarpa: 23%; Dolicandrone falcata: 0%).
Introduction
The Indian Flora is rich in medicinal plants and over 7000 different plant species present in the different ecosystems are used for various medicinal purposes (Rajendra and Souza, 1999) . To meet the growing demand of herbal/medicinal industries, these plant resources especially the tree species are exploited in the country and are rapidly being extinct from the wild.
Under natural conditions, the seeds of some tree species have low percent of germination and are difficult to grow through conventional methods. Because of that their large scale plantations becomes limited. Such seeds must be pretreated to hasten germination and seedling establishment (Maku et al., 2014) . Recent advances in agricultural research has suggested that the improvement in crop productivity and quality can be further enhanced by incorporating new technologies in the traditional breeding programs (Mhatre and Rao, 1998) . In tree species there are several reports which mention methods for enhancing the seed germination as well as growth of seedlings (Azad et al., 2011; Kandya, 1990; Khan et al., 2001; Annapurna et al., 2005; Maku et al., 2014; Joshi, 2012 and .
Radermarchera xylocarpa and Dolicandrone falcata are tree species belonging to family Bignoniaceae, which are an important component of semi-moist forests. But due to poor natural regeneration, harvesting them from the wild has placed these plants under threat category.
Radermarchera xylocarpa (Roxb.) Schum is a critically endangered middle sized deciduous tree belonging to family Bignoniaceae, growing up to 5-10 m tall. Capsules are 1-3 ft. long slightly curved, rough with numerous winged seeds.The oil from the wood is used in cutaneous affections and resin extracted from it, is used in skin diseases as well as an antiseptic (Kirtikar and Basu, 1975) .
Dolichandrone falcata (Wall. ex DC) Seem is a small deciduous tree belonging to family Bignoniaceae, growing up to 20-50 ft. tall which is now placed under vulnerable category. Capsules are flat much falcately curved, glaborous bearing seeds which are broad, rectangular and winged. Traditionally the juice of leaves is used for treatment of diabetes and decoction of the fruit is used medicinally (Kirtikar and Basu, 1975) .
The propagation for both the plants is mainly through seeds (Cooke, 1908) .These trees are important component of semimoist forest, but are poor in natural regeneration (Sabnis and Amin, 1992 Seed germination studies of tree 51 (1) 2016 tial and therefore the present work on seed germination studies of R. xylocarpa and D. falcata was taken up with an aim to improve the rate of germination utilizing different substrates. It was carried out with two objectives. Initially the planting substrate was standardised for developing large number of seedlings, and then different growth parameters were studied in the optimised substrate.
Materials and methods
Seeds of R. xylocarpa (Plate 1.a) were collected from Shoolpaneshwar and D. falcata (Plate 1.e) were collected from Dharampur forest. To carry out seed germination studies of these species, the substrates utilized were, cocopeat, cocopeat:sand(1:1), sand, filter paper and MS Basal medium.
150 gms of cocopeat (dry weight) was soaked in distilled water (4 times of dry weight) overnight. Except sand, individual cocopeat, a mixture of cocopeat and sand (1:1), petriplates with filter paper and MS basal medium were autoclaved at 15 psi for 25 min.
Seed germination in three different planting substrates under aseptic conditions
Seeds were soaked overnight in distilled water (control), treated with 0.1% HgCl 2 for 2 minutes and were washed 3 times with sterile water. All the manipulations for germinating the seeds were carried out in the Laminar air flow cabinet for the following substrates:
Cocopeat and Cocopeat:Sand
The seeds were germinated singly in each well of the root trainer containing a specific type of substrate. Bavistin (200mg/l) was added on to the substrate and the root trainers were kept in culture room at 25 ± 2 o C.
MS Basal Medium
5 seeds were kept per flask containing basal medium and these were kept in culture room at 25 ± 2 o C.
Filter paper
5-10 ml sterile water was added in each petridish with filter paper. Thereafter 5 seeds were inoculated in ten petridishes and were sealed with parafilm. All the petridish were kept in culture room at 25 ± 2 o C.
In vivo seed germination in sand
Sand (2.2Kg) was filled in polybags and single seeds (overnight soaked in distilled water) were planted in each bag. Fifty polybags were used for the experimental studies and daily watered to keep the substrate moist.
Seed germination and growth in cocopeat
Seeds were soaked in GA 3 (5µM and 10µM) solution overnight and were germinated in cocopeat substrate filled in root trainers. These root trainers were kept in culture room at 25 ± 2 o C. After seedling emergence, 5 seedlings from each treatment as well as control (seeds soaked in distilled water) were randomly selected and observations for percent germination and growth parameters like seedling length (shoot and root length), fresh weight, dry weight and collar diameter were recorded after 20 days in R. xylocarpa and in D. falcata.
Results and discussion
Results showed that out of the different planting substrates that were used to study the seed germination by soaking the seeds in distilled water, cocopeat proved to be a better substrate compared to all others in both the species R. xylocarpa and D. falcata (Fig.1) . It resulted into highest percent of germination (62 %) ( Fig.1) in R. xylocarpa (Plate 1.b) while it was 41.4 % in D. falcata (Fig.1 , Plate 1.f) followed by MS medium with 46% and 20%, which was higher as compared to cocopeat: sand. While in the other two substrates ie. sand and filter paper, lowest percent of germination was recorded.Earlier studies on seed germination in different planting substrates in Bignoniaceae members, O. indicum (Trivedi and Joshi, 2012) and S. suaveolens (Trivedi and Joshi, 2014) , also reports cocopeat to be optimum for highest percentage of seed germination.
Seed germination is regarded as a series of steps which occur prior to the emergence of radical from the seed coat (Mayerand and Shain, 1974, Rahman et al., 2007) .Since cocopeat and MS medium proved to be beneficial for seed germination, these substrates were evaluated weekly for seedling emergence in both the species and it was noted that, from first week to the third week, number of seedlings Trivedi, Joshi and Nagar 43 increased every week in both the substrates (Fig. 2) . In R. xylocarpa it increased from 20 to 44% whereas in D. falcata it was from 7 to 29% in cocopeat substrate. In MS medium the percentage increased from 15 to 23 % in Radermarchera and 3 to 10 % in Dolicandrone. It was found that the growth of the seedlings in MS medium was normal but when transferred to in vivo conditions, they failed to survive. Cocopeat proved to be better substrate than MS Basal medium in terms of growth for both the plants.
The effect of gibberllic acid (GA 3 ) on germination and growth of seedlings in both the species showed that GA 3 failed to improve percent germination as it was less than the control (Fig. 3) . Usually gibberellic acid is used to promote seed germination (Joshi et al. 2010; Yamaguchi and Kamiva, 2001 ), but in the present studies it proved to be inhibitory. Similar results are reported in P. brevifolia (Wall et al., 2010) . Seeds soaked in distilled water proved to be better than the GA 3 treated seeds and similar findings are observed in Tetrapleura tetraptera (Maku et al., 2014) . The assessment of growth parameters for seedlings of Radermarchera (Plate 1.c) in control showed that the length (3.3 cm), biomass (FW: 0.14g; DW: 0.01g) was better than GA 3 (5 & 10 µM) except for collar diameter (0.7cm) which was higher in 5 µM of GA 3 (Table I) .
In Dolicandrone falcata, seedlings (control) (Plate 1.g) recorded maximum length (4.7cm) and biomass (FW: 0.33g; DW: 0.04g) compared to GA 3 except collar diameter which was higher (0.8cm) in seedlings of GA 3 (5 µM) ( Table I) .
Hence from the above results it could be inferred that GA 3 pretreatment was not effective for germination and growth in both the species. The distilled water soaking was helpful for overall growth of seedlings in the two species. Similar obser vations were recorded in Tetrapleura tetraptera in which least performance in seedling growth characteristics was observed in GA 3 treated seedlings compared to control (Maku et al., 2014) .
As cocopeat substrate generated highest number of seedlings in both species, these seedlings were transferred to pots containing soil and were kept in garden for their further growth. It was observed that the seedlings of both species developed into a very healthy plants within a month showing vigorous growth and attained a considerable height within three months (Plate 1. d, h) Improved growth of seedlings using cocopeat has been reported in number of other species like Pterocarpus macrocarpus (Kijkar, 1991) , Eucalyptus tereticornis (Kumar and Marimuthu, 1997) and Swietenia macrophylla (Woods et al., 1998) .
Cocopeat was found to be a suitable substrate for germination and growth of R. xylocaropa and D. falcata seeds.
